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ABSTRACT
Butchery mark research has focused primarily on the presence or absence o f 
singular elements in animal skeletons. Faunal analysts have developed methods that 
reveal taphonomic processes including breakage, animal consumption, and those that 
distinguish butchery breaks from breaks and modifications produced by natural agents. 
Over the past few decades, each o f  these research areas has provided a wealth o f 
information about past human behavior.
Flowever, the process by which an animal was reduced to consumable parts has 
not been adequately addressed. As a result, understanding butchery processes on both 
prehistoric and historic sites has not been pursued with the vigor that it deserves. This 
thesis is a prelim inary attempt at addressing this complex issue.
The solution to this problem involves several steps. First, as in previous studies, 
the individual cuts, marks, chops and scrapes are recorded in a detailed manner. Second, 
foodways on these sites are reconstructed. The third step involves using reconstructed 
joints and meat cuts to get at steps in the butchery process.
This thesis presents an new analytical method that describes butchery marks in 
light o f these joints and cuts o f meat instead o f  as singular elements. In addition, 
methods for inter-cultural comparisons were developed in order to determine whether 
butchery methods varied among temporally synonymous but ethnographically disparate 
groups.
Comparing these new techniques with those utilized by previous butchery 
analysts reinforces the logic o f  this approach. In addition, the cross-cultural comparison 
between Spanish and English butchery patterns further illustrates the strengths o f these 
more refined techniques.
The techniques presented here can provide answers to several research 
questions. First, an understanding o f how  an animal was slaughtered is revealed.
Second, the purpose, or reason why, an animal was slaughtered is brought to light.
Finally, insights into where and to whom an animal was distributed can be gained. By 
addressing these questions the methods advocated here can help to reduce the 
complexities involved in studying butchery processes.
The theory and methods advanced here are applied to Caprine data recovered 
from two culturally distinct areas settled during the colonial era. Spanish and English 
faunal remains provide contrasting data highlighting the ability for the new approaches to 
recover distinct butchery techniques.
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C H A PTER  1 
Introduction
The Problem
A wide range o f archaeologists have proposed methods for analyzing and 
identifying butchery marks. The problem with this research is that, at the core, all o f 
these analyses have focused prim arily on the presence or absence o f  singular elements. 
Faunal analysts have developed methods to reveal taphonomic processes including 
breakage and rodent and carnivore chewing as well as methods to distinguish butchery 
breaks from breaks and modifications produced by natural agents. Butchery analyses 
have been grounded in efficiency issues based on biological constraints. Over the past 
few decades, each o f  these research areas has provided a wealth o f  information about past 
human behavior. However, more than efficiency issues are at work here. The question 
remains— what was the culturally mediated  process by which an animal was reduced to 
consumable parts? Cultures developed unique “precepts” that governed behavior and it is 
up to the archaeologist to discover the “cultural rules” that guided past butchers.
As a methodological paper using the comparative approach, this thesis is a 
prelim inary attempt at addressing this complex issue. Archaeologists tend to focus on 
individual and sometimes regional site analyses, but rarely are cross-cultural comparisons 
completed. Unlike these studies, the current analysis is stronger and has more potential 
because the comparative method is used to tease out butchery traits that would not
2
3otherwise have been identified, archaeological disciplines, intra-site comparisons are very 
helpful in discerning cultural nuances.
The Solution
A proper assessment o f  butchery involves several steps. First, as in previous 
studies, the individual cuts, marks, chops and scrapes need to be recorded in a detailed 
manner. Second, a detailed reconstruction o f the foodways system on these sites needs to 
be performed. Historical archaeologists, as part o f Anthropology, can and should study 
past foodways. This “ foodways system” can be defined as the process by which a 
particular cultural group obtains nutritional sustenance on a regular basis. The term 
“culture”, as defined here, is the complex interrelationships that exist between ecological 
influences, symbolic practices, social relationships, and the economy in a complex 
society. In this context, understanding foodways is an essential element in butchery 
interpretation. If  one does not know what were typical meals for a particular culture, then 
attempting to reconstruct how butchery was used in preparing those meals is difficult.
M ost current butchery studies complete these first two steps. The third step 
involves using reconstructed joints and meat cuts to get at steps in the butchery process, 
but, perform ing this step has been more problematic.
It is this researcher’s contention that the description o f singular elements (for 
example, the examination o f a humeral fragment alone without concurrently looking at 
the articulating radius and ulna) does not reflect the actual “cut o f meat” (i.e., the 
culturally determined unit). Instead, analytical techniques must be developed in order to
4get at “the jo in t” or “cut o f meat” which was the goal o f past butchers. Methods must be 
able to show how butchers worked within the physical constraints o f mammalian bone 
structure to produce culturally-prescribed cuts o f meat. Learning what that purpose was 
can only be accomplished through careful reconstruction o f what cuts or joints o f meat 
were in the butcher’s repertoire. This is the third step which much be undertaken in 
butchery analyses.
This thesis presents an analytical method that describes butchery marks in light o f 
these joints and cuts o f  meat. In addition, methods for inter-cultural comparisons were 
developed in order to determine whether butchery methods varied among temporally 
synchronous, but ethnographically disparate groups.
This method was developed with the realization that through a systematic 
analytical approach the various stages in the butchery process could be discerned in the 
faunal record. Prior to this time the complexities o f determining butchery phases seemed 
overwhelming. However, with a systematic recording o f  butchery marks and logical 
reconstruction o f jo in t servings, specific butchery patterns can be identified. The 
butchery patterns can then be assigned to primary, secondary and tertiary phases in the 
butchery process. Comparing these new techniques with those utilized by previous 
butchery analysts reinforces the logic o f this approach. In addition, the cross-cultural 
comparison between Spanish and English butchery patterns further illustrates the 
strengths o f  these more refined techniques.
The value o f  the cross-cultural approach was maximized by carefully choosing the 
data sets. Data was from the same time period and from “non-specialized” urban centers.
5Caprine samples were chosen based on quantity and preservation quality for each area.
As a result, when the data were analyzed, the results reflected unique characteristics 
associated with Spanish and English butchers.
The Results
The techniques presented here can provide answers to several research questions. 
First, an understanding o f how  an animal was slaughtered is revealing. Second, the 
purpose or reason why an animal was slaughtered can be brought to light. Finally, 
insights into where and to whom  an animal was distributed can be gained. Through 
comparing who received what cuts o f meat on each site and among several sites. By 
addressing these questions the methods advocated here can help to reduce the 
complexities involved in studying butchery processes.
The Goals
The goals o f this thesis are several-fold. The first goal is to show that 
understanding the animal as a. “cultural unit” or as a whole organism is necessary for 
sound foodways analyses. An analogy can be drawn with the way ceramic sherds used to 
be viewed throughout archaeology. At one time, sherds were viewed as single entities 
that were counted, then quantified, and presented as histograms. As archaeology 
matured, the cultural significance o f these “singular” ceramic fragments came under 
scrutiny as sherds were mended, chemically and mineralogically studied, and quantified 
using “minimum vessel counts” . The fact that these sherds represented specific vessel
6types with unique functions in past societies came to be emphasized. Greater cultural 
questions could then be answered regarding ritual, trade, consumption, etc. Likewise, 
faunal remains and more specifically butchery marks must not be viewed as singular 
entities, but as part o f a once-living, breathing animal. It may be a truism to say that 
these bones once had flesh on them; however, it is rare to find a butchery analysis that 
explains a collection o f faunal remains using an approach that takes into consideration the 
musculature o f  the mammalian skeleton. The methods advocated in this thesis provide a 
clearer baseline from which to study cultural variability.
The second goal is to show that butchery process reconstruction is feasible on 
well-preserved historic and prehistoric sites. Element distributions and butchery mark 
counts provide interesting information about past cultures. However, on sites where 
preservation is good, the reconstruction o f butchery processes can and should be 
undertaken by using more elaborate techniques.
The final goal is to show that previous analytical methods have not utilized 
available data to its utmost, and consequently are less equipped to answer questions o f 
process. Much more information can be gained from the data by pushing methods 
further.
As mentioned earlier, the methods and results presented here are only the first 
steps toward understanding many aspects o f the butchery process. Only select portions of 
the caprine (sheep or goat) skeleton are examined. Future research should involve the 
careful reconstruction o f the entire butchery process for each species utilized by the 
various cultures. When this is accomplished, archaeologists will then have the tools
7available to fit faunal evidence within a particular stage o f the butchery process. 
Butchery mark analyses will then more accurately reflect how the butcher viewed the 
carcass.
CHAPTER 2 
Butchery Theory and Methods over Time
During the 1970s John Yellen developed three research directives for 
archeological butchery analysis. Yellen believed that butchery analyses could become a 
much more valuable tool, provided analysts pursue the butchery process through three 
research goals. Intending to push zooarchaeologists to look beyond marks on individual 
elements, he explicitly stated what each researcher should accomplish. These research 
directives developed out o f  his work with the iKung where he says:
The conclusion o f  this research that I find m ost encouraging is that iKung, and I very 
strongly suspect all, groups leave a distinct cultural imprint on the faunal materials which  
are the final and incidental byproducts o f  meat consum ption. The final form o f  these 
remains results from a series o f  ordered rules on how a carcass is to be treated, and while 
som e cultural decisions are tightly tied to the nature o f  the animal skeleton itse lf... others 
clearly em body a subjective elem ent. Faunal rem ains , then, as do house and settlem ent 
patterns, or tool forms, constitu te the visib le end p ro d u c t o f  a series o f  cu ltural n d es  and 
can, w ith care, be exam ined in the same light. The very com plexity o f  which poses such  
interpretive problem s also provides excellent opportunities, and it is possible to pass 
beyond such elem entary questions as “what is left at a kill site?” or “what parts o f  the 
skeleton m ight be used as tool?” (Yellen 1977:328; em phasis added)
He developed his three research directives in order to uncover this “series o f cultural
rules” that governed how an animal was processed by past butchers. Reducing the
complexity o f this task was his goal. In setting the stage for the current work, these
directives have provided a framework through which the evolution o f butchery studies
over the past half-century can be organized. An explanation o f each directive and
9examples o f researchers who have worked to find answers within them follows in the 
following three sections.
The First Directive
Yellen believed that the first goal should be controlled studies conducted to 
precisely define natural taphonomic influences on discarded bone. Through this research, 
differentiating between natural marks and those produced by humans would become 
more refined. The research that defined taphonomy began long before John Yellen with 
the pioneering work o f  Raymond Dart.
Hominid influences on faunal remains were largely ignored before Raymond Dart 
first considered this evidence in 1949. He was interested in explaining the taphonomic 
processes that mimicked bone modifications produced by hominids. His studies involved 
the analysis o f bovid remains butchered by australopithecines recovered from limestone 
caves at Taung, Sterkfontein, and M akapansgat in South Africa. He believed that both 
predatory behavior and interpersonal conflict by australopithecines were the cause o f 
both hominid and bovid skull fractures identified in the cave fossils. Through statistical 
analysis he deduced that the high proportion o f bovid cranial elements to other body parts 
indicated that early hominids decapitated their prey. Finally, Dart compared porcupine 
chewed bones with those butchered by hominids in one o f the first taphonomic analyses. 
In articles published over the next decade, Dart presented these provocative ideas which 
laid the groundwork for the way butchery analyses were conducted until the 1980s (Dart 
1949, 1955b, 1957, 1960).
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C. K. Brain was another important early taphonomist. He challenged D art’s 
assumption that only hominids produced the marks found on bones in South African 
caves (Brain 1967). He was able to demonstrate that carnivores such as leopards or 
hyenas could have produced the marks. With continued work he provided evidence 
which traced the eventual dominance o f  hominids with the arrival o f early tool-making 
Homo at Sterkfontein (Brain 1981). The debate that ensued between Dart and Brain 
stimulated more in-depth research in the field o f  taphonomy.
The result has been a vast matrix o f literature dedicated specifically to the 
zooarchaeological sub-field o f  taphonomy. This work has provided an increasingly clear 
understanding o f the taphonomic processes that impact archaeological bone. These 
taphonomic processes include everything from soil chemistry and microbial attack to 
consumption by domestic animals (e.g., Lyman 1994; R olf and Brett 1969; Vehik 1977; 
W heeler and Jones 1989; Jones 1986). The significance o f these natural processes is now 
well established. The problem is that often the field has become the end product, not a 
step towards broader goals. This research has drawn valuable resources away from 
understanding Y ellen’s “set o f  cultural rules” that guided butchers in the past.
The Second Directive—Defining Butchery Techniques
Archaeologists have also completed much study related to Y ellen’s second 
research directive. With this directive, he suggests that detailed studies “which deal with 
differing butchery techniques and how they are reflected in bone remains” must also be 
undertaken. Various butchery techniques have been defined and the ways in which these
techniques could be reflected in the archaeological record are well understood. Two main 
themes can be discerned in the literature.
The first theme grew from earlier studies concerned with recognizing, recording 
and counting various types o f butchery marks. Although identifying and counting 
butchery marks on an element by element basis has become more refined through 
ethnoarchaeological and experimental work, describing the cultural information that 
could be derived from such studies has not been the primary emphasis. Instead more 
advanced statistical methods were developed to analyze the butchery marks.
The second theme was focused specifically on actualistic research where 
experimental archaeology and ethnoarchaeology were used in attempting to understand 
the butchery process. During these experiments, archaeologists processed animals using 
stone tools. Since few, if any, ethnographers provided the detailed description needed to 
define butchery methods, they also personally observed contemporary hunters in Africa 
and North America to determine the butchery techniques required to take an animal apart 
efficiently using percussion tools.
Studies related to this first phase began with the research conducted by Theodore 
White during the 1950s. In his series entitled “Observations on the butchery techniques 
o f some aboriginal peoples”, he systematically described how Native Americans 
processed bison, deer, and antelope at prehistoric sites in South Dakota (W hite 1952,
1953, 1954, 1955). He was specifically interested in determining why there were 
discrepancies in the number o f each element type for these animals. By determining what 
were essentially MNIs (M inimum Number o f Individuals) and correlating these with
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butchery patterns, White was able to provide some insight into transportation and 
taphonomic issues. From this point forward, how and what animal parts were transported 
from the kill site became an essential element in butchery studies.
In the 1960s, John Guilday, Paul Parmalee, and Donald Tanner followed by 
explicitly defining butchery marks in their investigation o f faunal remains found on the 
prehistoric Eschelman Site in Pennsylvania (Guilday et al. 1962). They were able to 
determine that repetitive knife cuts and scrapes were related to skinning. In addition, they 
were able to deduce what they thought was a logical sequence o f  butchery operations for 
bear, deer and elk. This study was particularly important since butchery marks were 
illustrated on skeletal drawings, a technique that has become common in the literature on 
butchery. They also developed guidelines that have since become the core o f butchery 
analyses (Lyman 1994). Two criteria for identifying butchery marks were provided with 
their research on the butchery techniques employed by the Susquehannock tribe:
1) There should be repetition in specimen after specimen at precisely the 
same location on the bone
2) There should be some anatomically dictated reason why a particular 
mark should occur at any given spot.
W hen both criteria were satisfied, a pattern could be discerned which would be
reflective o f human behavior.
Underlying this research area is the idea that human butchery behavior is 
driven by efficiency. In other words, people developed butchery methods that 
took advantage o f natural weaknesses in animal skeletons to reduce them to pieces 
that were most easily transported. Therefore, according to these researchers, the
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butchery evidence left in the archaeological record reflects these behaviors— such 
as the transportation o f  butchered animal parts.
In the late 1960s, Dexter Perkins and Patricia Daly conducted the most widely 
known research regarding transportation o f skeletal parts (Perkins and Daly 1968). They 
introduced the schlepp effect to butchery analysis. In a Neolithic faunal assemblage from 
Turkey, they found variations in the relative quantity o f  cattle long bones to foot bones. 
They observed that efficiency issues were at work. They proposed that the element count 
discrepancy resulted from hunters bringing selective cuts back to camp while leaving 
other parts at the kill site. The term “schlepp effect” was coined to describe this process.
It can be defined as “the larger the animal and the farther away from the point o f 
consumption it is killed, the fewer o f  its bones will get ‘schlepped’ back to the camp, 
village, or other area” (Daly 1969). Thus, past human behavior was explained in a 
seemingly logical m anner although the focus remained on individual elements and not on 
the butchery process.
Lewis Binford also pursued research in the transportation area by developing new 
quantification tools to more accurate assess factor's which may have affected 
transportation decisions made by prehistoric peoples (Binford 1978). These factors 
included the nutritional value based on the fat, muscle, marrow and grease associated 
with each bone element.
He began with the assumption that “any variability in the relative frequencies of 
anatomical parts among archaeological sites must derive from the dynamics o f  their use” 
(Binford 1978:11). He felt that a “specific knowledge” regarding the effects o f  butchery
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and schlepping was lacking. In order to gain this specific knowledge, Binford developed 
a methodology to quantify the value o f various Ovis aries (domestic sheep) and Rangifer 
tarandus (caribou) elements in terms o f the amount o f  meat, marrow and grease provided 
by specific anatomical parts. Measuring the quantities o f fat and muscle tissue associated 
with each bone element, he predicted the nutritional value present by calculating the 
marrow cavity volume and multiplying this by the percentage o f fatty acids present in the 
marrow. In addition, the volume o f cancellous tissue in each skeletal element was 
calculated and multiplied by the percentage o f fatty acids present in marrow.
Binford considered these calculations a measure o f the nutrition present in the 
meat, marrow and grease, the primary food substances for prehistoric cultures. Believing 
these were criteria that would influence how an animal was butchered, he calculated 
general utility indices (GUIs) and modified general utility indices (MGUIs) for various 
elements to use in his analyses (1978:74). Finally, he produced tables incorporating these 
MGUIs. Lyman says o f  this research:
...g iv en  the logic behind Binford’s (1978) model o f  utility and transport curves, the 
explicit know ledge o f  the food utility o f  carcass parts, and the straightforward analytic 
technique o f  generating a scatterplot that could be interpreted in terms o f  the m odel, the 
technique was quickly put to use by archaeologists” (Lyman 1994:229-30).
As a result o f B inford’s work, over the next decade additional utility indices were
generated for other taxa including phocid seals, impala, llama and bison
(Blumenschine and Caro 1986; Borrero 1990; Brink and Dawe 1989; Emerson
1990; Kooyan 1984; Lyman et al. 1992; Reitz et al. 1987; Will 1985).
In the 1980s, quantitative analyses continued to be performed on individual
elements. Bunn and Kroll (1988) compared butchery marks on large and small bovids in
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their analysis o f butchery remains from the FLK Zinjanthropus site at Olduvai Gorge, 
Kenya. They counted cut marks on different skeletal parts to provide evidence o f  specific 
butchery operations and overall butchery practices. They then compiled this data in 
tables and on skeletal drawings. Through this analytical method Bunn and Kroll asserted 
that “early hominids at Olduvai were butchering carcasses by an efficient and systematic 
technique that involved skinning, dismemberment, and defleshing operations.” Although 
they could demonstrate operations that resulted in cut marks such as skinning and 
defleshing, they did not provide any evidence for the dismemberment process (Bunn and 
Kroll 1988).
Todd and Rapson (1988), another team o f analysts, developed several bone 
fragmentation analysis techniques to provide insight into butchery methods o f past 
cultures. In their research they compared several factors including:
1) frequencies o f  complete bones,
2) percentage difference values o f proximal and distal articular ends
3) length o f  shaft attached to articular ends
4) use o f ratios o f  articular ends to shaft splinters and long bone shaft fragments 
to develop M NE (M inimum Number o f Element) counts
Todd and Rapson used prehistoric data from western North American 
archaeological sites in addition to more recent Alaskan collections. They contrasted the 
percentage o f complete bones to fragments. They also compared proximal and distal 
articular ends on long bones to determine what bones have the highest destruction 
percentage in a collection. Using this technique to find patterns in long bone 
fragmentation, they claim that variations in the ratio for each articular end determined the 
post-depositional influence carnivores may or they may reflect past butchery techniques.
16
Again, patterns may be perceived, but they tell nothing o f either the cut o f meat or 
“cultural rules” guiding the butchery process.
As prehistoric butchery analyses have evolved over the past several decades, they 
have continued to focus on characteristics associated with individual bone elements. The 
work o f  prehistorians has provided explicit butchery mark definitions and methods for 
quantifying butchery marks, but it is this researcher’s belief that butchery processes have 
not been revealed through this research. Despite this major failing, many analysts have 
incorporated the methods o f prehistorians into the analysis o f butchery marks from other 
regions and time periods. Among them is David Landon, an historic archaeologist 
specializing in zooarchaeological analysis.
Using data from two urban sites in Boston and two farms outside Boston, David 
Landon (1996) adopted methods employed by prehistorians. First he applied the three 
criteria used by Lyman to define a particular mark as a butchery mark. These criteria are
1) mark morphology, 2) redundancy, and 3) purposiveness. First, the marks must exhibit 
the physical characteristics identified as being associated with human produced markings. 
Second, the marks must exhibit a distinct patterning across several individual elements. 
Finally, the marks must be in a location that would have been a logical place for a butcher 
to leave his mark. Once these three criteria were fulfilled, Landon moved to the next step 
by adapting a technique developed by Crader (1990) , which was to divide the elements 
into categories by butchery mark type.
Landon separated found in historic assemblages into five categories (Reitz and 
Scarry 1985; Crader 1990). The categories are:
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1) scrape , a shallow straight mark that minimally gouges the surface,
2) cut, a straight narrow incised line, deeper than a scrape
3) chop , where a small wedge o f bone has been removed
4) shear , a straight edge left where a bone has been chopped through
5) saw , a series o f parallel striations left by a toothed cutting tool (Landon 1996).
In his Boston study, Landon recorded butchery marks within the five categories 
listed above. He then constructed several tables relating the percentage o f  each butchered 
body part to three taxa and three size categories. He also constructed tables for each taxa 
relating butchery mark types and the relative percentages o f butchered body parts.
Landon also illustrated the various butchery marks on bone drawings for each 
body part in each taxon like those found in Lyman (1978). Next, he expressed 
generalized butchery patterns on schematic skeletal drawings similar to those found in 
many previous butchery studies, including Guilday et al. (1962) and Reitz (1986).
Landon ended the butchery analysis with a discussion of what he thought these various 
proportions o f marks meant in relation to changes in butchery practices that occurred 
temporally and spatially in Boston. However, the problem here again is that the analysis 
focused on the individual elements not the process by which animals were butchered. As 
a result, neither the subsequent butchery phases nor the joints o f  meat resulting from this 
process could be determined.
These examples from both prehistoric and historic sites illustrate how the first 
theme in Y ellen’s second research directive has played out. Over several decades, 
butchery marks have been defined in a detailed manner, but they have failed to produce 
Y ellen’s measurable units reflective o f cultural rules guiding past butchers. Instead, 
recognizing, recording and counting various types o f butchery marks has been the goal.
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Interpretation o f this data has been guided by the assumption that efficient transportation 
o f the most nutritious parts was o f paramount importance to past butchers.
The second theme related to Y ellen’s directive for determining butchery 
techniques involved extensive experimental and ethnoarchaeological work. These studies 
have provided data regarding the most efficient means for butchering large mammals (e.g 
Brain 1981; Kramer 1997; Lyman 1994; O ’Connell et al. 1988; Payne 1985; Speth 1983; 
White 1952). The work o f several researchers has been particularly helpful in this regard, 
including Robson Bonnichsen, Lewis Binford, Joanne Bowen, and Diane Gifford. They 
produced results that have been very instrumental in completing Yellen’s second 
directive. Through experimental and ethnoarchaeological work many butchery 
techniques are now well understood.
Ethnographic data had been gathered for some time before this to provide insights 
into archaeologically-recovered faunal evidence (e.g., Anderson 1971; Ascher 1961; 
Binford 1967; M unson 1969). During the 1970s, Robson Bonnichsen was one o f  the first 
to realize experimental and ethnographic research was needed to define prehistoric 
butchery marks. He wrote:
Accounts o f  aboriginal butchering techniques seldom  contain a detailed description o f  
exactly how  the bones o f  butchered animals are broken. In fact, in the past these custom s 
were usually not recorded by ethnographers. M ention is som etim es made o f  marrow 
extraction and the subsequent processing for bone grease, but no further discussion is 
given o f  the surviving bones. The kinds o f  patterns governing fracture are not 
d iscu ssed ....
This information gap may be bridged in two ways: through the collection o f  
ethnographic data, and by experimentation (Bonnichsen 1973:9).
Bonnichsen focused on experimental archaeology as a means to interpret his data. He
explored the elastic and plastic properties o f  bone using a hammerstone and anvil. By
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comparing the resulting fragments with those produced by predators in the wild he was 
able to define characteristics that could only be produced with percussion tools.
Butchery mark identification continued with pioneering micro-morphological 
research conducted by Pat Shipman and Jennie Rose during the 1980s. Through 
experimental work and electron microscopy they defined criterion for differentiating 
between human-produced markings and those made by other actors such as carnivore and 
rodent teeth (Shipman 1981a, 1981b, 1983, 1986a, 1986b; Shipman and Rose 1983a, 
1983b, 1984). In the experiments, bones were butchered using stone tools manufactured 
o f flint, chert, lava, obsidian, basalt and quartzite. Shipman was able to define four 
characteristics that can be used in understanding the characteristic signatures o f butchery 
marks. Cut marks produced by stone tools will:
1) be V-shaped to U-shaped in cross section,
2) be elongate,
3) have multiple, fine striae on the walls o f the mark,
4) sometimes display “shoulder effects” or small striae parallel to the 
main striation.
These attributes have become the standard for defining micro-morphological 
marks on butchered bones from prehistoric and some historic sites. The problem with 
these experiments is that they primarily focused on butchering individual elements with 
various tool types, not replicating the butchery process. As a result, the cultural rules 
underlying the butchery process and cuts o f meat were not revealed.
Further insights into prehistoric butchery techniques were obtained through 
ethnoarchaeology. For example, Lewis Binford (1977a) observed an Eskimo hunting 
camp to provide valuable ethnographic data. While living among the Eskimo for several
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months, he observed how they hunted, processed and consumed game. He also observed 
specific sharing behaviors that resulted from the transportation o f  specific caribou 
elements back to the main base camp. As result o f these observations, Binford claimed 
that sharing behavior could be identified in the archaeological record by looking at 
butchered faunal remains. However, in the end, his main emphasis was identifying bone 
processing areas and the butchery process. He did not mention specific “cultural rules” 
beyond the fact that Nunamiut had highly variable butchery techniques. Explanations for 
this variability should be provided in a butchery analysis discussing cultural behavior.
These examples illustrate how prehistoric butchery research has been able to 
describe past butchery techniques through experiments and ethnoarchaeology. The use o f 
experimental archaeology and ethnographic comparison is not as prevalent in the 
historical archaeological literature. This is probably due to the fact that most 
zooarchaeologists have worked with nineteenth-century faunal assemblages, where the 
primary butchery tool was a motorized band saw, a tool that completely mechanized and 
standardized butchery cuts (Bowen and M anning 1994). Colonial butchers, on the other 
hand, used tools that resulted in a more varied butchery process. As with many aspects o f 
historical archaeology, the documents tell very little regarding these butchery processes. 
Clearly, more experimental archaeology should be conducted for historic sites, though 
obviously the opportunities for ethnoarchaeology on colonial-type sites are quite limited.
Only one historical zooarchaeologist has performed experiments to replicate 
colonial butchery marks. Over the past decade, working with students and craftsmen 
using historic tools, Joanne Bowen has chopped-up numerous pig carcasses and cow long
bones. Her results have been incorporated in many faunal analyses at Colonial 
W illiamsburg. Students have produced theses and class projects on the results o f 
experiments conducted under her supervision.
Brett Burk (1989) conducted experiments to determine how bone shafts could 
have been butchered using colonial-period percussion instruments. First, he examined 
butchered cattle remains to identify the location and general characteristics o f the cuts. 
Then, after obtaining cattle bones from a local slaughterhouse, he conducted experiments 
to determine if  it was possible for chopping tools to cut through, 1) compact bone located 
in the shaft and 2) joints where compact bone overlay dense cancellous bone. Results 
showed that chopping was most easily accomplished through the shaft, not the joint 
(Burk 1989).
Another Bowen student, Natalie Uschner, also conducted experimental work to 
identify butchery marks specifically related to tools and methods colonial butchers may 
have used in their work. She chopped both boiled and uncooked cattle long bones using 
an axe and a hatchet. She then identified specific traits associated with each type o f 
butchered bone. Uschner then applied the results o f these experiments to cattle bones 
recovered from both seventeenth- and eighteenth-century sites in order to determine what 
types o f tools may have been used by the colonial butchers (Uschner 1996).
These two experiments represent the small body o f  actualistic research conducted 
for historic zooarchaeologists. The dearth o f  experimental work associated with faunal 
evidence that may be found on historic sites has left these archaeologists with no choice
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but to refer to work conducted by their prehistoric cohorts and to infer butchery processes 
on an element-by-element basis instead o f seeing a cut o f meat as part of a joint serving.
Thus, zooarchaeologists continue to view butchery from a biological perspective 
and in their analyses they followed O ckham ’s razor— the scientific rule that the simplest 
explanation is the most likely one. Furthermore, with almost no butchery processes 
defined through research, they have continued to view butchery marks as part o f  a single 
phase. The only exceptions are where White, Guilday, and Landon recognized skinning 
as a separate stage in the butchery process. However, by illustrating their butchery marks 
together on the same complete skeleton, they have confused the multiple butchery phases 
by presenting them as one.
These examples from both prehistoric and historic butchery analyses illustrate 
how Y ellen’s second research directive has been addressed. Thus, over the past three 
decades butchery marks have been defined and butchery techniques have been described. 
Again the problem here is that zooarchaeologists view the marks as resulting from a 
particular butchery technique instead o f as part o f a process. The “cultural rules” or the 
culturally defined stages in the butchery process are still not defined. What remains after 
all o f this research is Y ellen’s third butchery analysis directive. The purpose o f this thesis 
is to address this complex issue involving the description o f the butchery process.
Cultural Synthesis—Joints and Process
With the third  and final strategy that must be undertaken Yellen says:
It w ill be necessary to shift the basic unit o f  analysis from entire bones, or even the heads 
o f  bones them selves, to smaller units and to devise sm aller categories, or attribute 
system s which w ill permit one to ask the question o f  how— by what steps— was the bone
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broken. In retrospective exam ination o f  my own controlled studies, and o f  other analyses 
presented in the literature, I am struck by the fact that interpretation based on the 
counting o f  an a tom ica l p a r ts  p ro v id es the least trustsvorthy inform ation , w hile a more 
detailed analysis o f  the kind proposed here seem s to yield not only more, but also more 
accurate, resu lts... Adm ittedly, detailed work o f  this kind is tim e-consum ing and devoid  
o f  alm ost all intrinsic interest, but I can see no way around this (Y ellen  1977:328; 
em phasis added).
In other words, understanding how and why an animal was slaughtered is a very 
complex and difficult task where Yellen believes butchery analysts must go beyond just 
counting up butchery marks. Although detailed work was involved in past analyses, 
Yellen believes only a very careful reconstruction o f actual butchery steps will reveal this 
process. Few zooarchaeologists have attempted to address this third research directive.
No zooarchaeologist has effectively identified the various marks associated with 
the multiple phases involved in butchering an animal. Early on, efforts were made at 
identifying marks associated with skinning (e.g., White 1952; Guilday et al. 1962;
Landon 1996; O ’Connell and Hawkes 1988), but beyond these attempts to identify 
butchery phases, no other stage has been explicitly identified. We need to develop the 
analytical tools which will define these butchery phases.
Yellen has promoted this goal in the same essay, where he defines three stages in 
the butchery process. Primary butchery is the initial skinning and dismemberment o f a 
carcass. Secondary butchery is the further reduction o f these pieces to the form which 
will be cooked prior to consumption. The third and final stage in the butchery process 
includes all modifications made to bones after they are presented for consumption, 
including any taphonomic processes that may affect the bones post-depositionally. 
A lthough Yellen defines these stages, neither he nor others have provided techniques to 
extract this information. Consequently, very few butchery analyses have successfully
24
identified these stages in the butchery process. However, there are various ways to look 
at butchery as a process.
Yellen suggested that inter-ethnic comparisons be done to provide cultural 
information not found through any other source. He says:
B y using analysis o f  faunal remains as a tool, it is also possible to approach 
“traditional” archaeological questions concerned with cultural relationships through time 
and space. Just as stone-tool forms and ceram ic forms, both o f  which reflect cultural 
rules and patterns, are used to define and compare archaeologically known cultures, 
com parison in the patterning o f  faunal remains may be used in the sam e way.
Frenchmen not only call their cuts o f  meat by different names than do Am ericans, but in 
fact they butcher their animals in a different way.
According to Yellen, it is only through a more detailed analysis and inter-ethnic
comparison that the butchery process can be revealed.
Some inter-ethnic comparisons have been conducted in historical archaeology.
John Otto, for example, used inter-ethnic comparison to highlight the differences in
butchery among three disparate social groups by comparing faunal assemblages
recovered from contexts associated with the owners, overseers, and slaves at C annon’s
Point Plantation that seemed to be clearly associated with each group. For example,
levels o f  bone fragmentation are greater in the slave assemblages than they are in the
ow ner’s assemblage (Otto 1975).
Patterns related to slaves included a greater number o f head and feet from cattle
and pigs, a wide variety o f wildlife, and bones chopped into small parts. In contrast, Otto
describes sawn bone and “high-quality” cuts o f  meat as white-related patterns. Thus,
slaves and whites shared similar taxa but the owners utilized the “best cuts” o f
everything. Owners supplemented their diet with venison while the slaves consumed
small game and fish (Otto 1975).
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Bowen’s work with the House for Families slave assemblage at Mt. Vernon is 
another example (Bowen 1995). Like Otto, she used fragmentation analyses to compare 
the faunal assemblages. Fortunately, with the House for Families bones adverse 
taphonomic effects were minimized due to the oyster shell and charcoal deposited around 
the faunal remains within a brick-lined pit. Since the bones recovered were well 
preserved, few carnivore chew marks were observed, and even small fragments exhibited 
marks that appeared to be the result o f  human breakage, she argued that fragmentation on 
this site was the result o f butchery not a natural agent. Therefore, it accurately reflects 
slave cuisine. She also argued that O tto’s conclusions, while largely valid, cannot be 
applied across the board to eighteenth-century assemblages, as his association o f sawn 
bone with white-related assemblages is largely a temporal issue (saws being introduces as 
a technological change in butchery methods early in the nineteenth century) rather than an 
ethnic or economic one.
Summary
During the past twenty years the first two suggestions made by Yellen have been 
incorporated into standard butchery analyses on both prehistoric and historic sites. In the 
first area, numerous taphonomic studies have, on the one hand, greatly expanded our 
knowledge regarding post-depositional impacts on bone. On the other hand, these studies 
have also helped zooarchaeologists to distinguish between natural and human-related 
modifications. In the second area significant strides have also been made. Relatively 
standardized techniques for recording butchery marks are now utilized by many
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zooarchaeologists even though they remain unable to differentiate among stages in the 
butchery process. But, in the third area studies fall far short o f Y ellen’s challenge made 
in the 1970s. Instead they remain preoccupied with quantitative analyses and do not 
identify the steps that shaped a bone before it was deposited in the archaeological record. 
This issue has not been directly addressed by any researcher.
In summary, both prehistoric and historic butchery analysts have missed the 
proverbial “cultural boat.” The reason for this is that these techniques are all tied 
inextricably to individual bone elements. This is not to say that these researchers do not 
include cultural analyses in their work. M any have identified butchery traits related to 
specific cultures. In fact, these previous studies have laid the groundwork for analyses 
that can address Y ellen’s third directive— to identify the cultural rules that governed how 
and why butchers butchered.
The techniques presented in this thesis consider the physical evidence in a new 
light by identifying specific anatomical elements such as tendons and muscles targeted 
during the butchery process. “N atural” targets and constraints are identified based on 
actual anatomy. W hen the cultural dimension is considered, the fact that cultures could 
and did butcher the same animal differently is made plain. This thesis is an attempt at 
identifying the primary, secondary and tertiary butchery stages through a combination of 
inter-cultural comparison, physiological data such as joint reconstruction and 
documentary evidence. In short this thesis is an attempt at uncovering Y ellen’s cultural 
rules.
C H A PTER  3 
M ethods and Procedures
The theory and methods advanced here are applied to caprine (sheep or goat) 
remains recovered from two culturally distinct areas settled during the colonial era. 
Spanish and English faunal remains provide contrasting data, highlighting the ability for 
the new approaches to recover distinct butchery techniques.
Spanish colonial faunal remains are from the late seventeenth-century Villa in 
Santa F e’s downtown historic district. The faunal assemblage resulted from the 
excavation o f several sealed midden deposits associated with three sites, including the 
Palace o f  the Governors, the La Fonda Parking Lot, and La Cienga. David H. Snow of 
Cross-Cultural Research Systems supervised the excavations and the production o f  the 
final report. Joanne Bowen, assisted by Jeremiah Dandoy, prepared the original faunal 
analysis for this assemblage (Snow and Bowen 1995).
English colonial-period faunal remains are from nine late seventeenth- and 
eighteenth-century Chesapeake sites, selected based on the number o f  caprine elements 
analyzed as part o f the Provisioning Early American Towns Project conducted by the 
Colonial W illiamsburg Foundation (Walsh, Smart and Bowen 1997).
In order to demonstrate the effectiveness o f the proposed methods, faunal remains 
are analyzed using several current approaches. Two quantitative methods used by 
prehistorians are applied to the Spanish and English faunal remains in order to reveal
2 7
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what current methodologies can and cannot reveal regarding butchery marks. These are 
Bunn and K roll’s (1986) cut mark ratios and Todd and R apson’s (1987) bone 
fragmentation analyses. They represent standard prehistoric butchery analysis methods 
and are quite capable o f  revealing Y ellen’s first two directives— defining butchery marks 
and defining butchery techniques, though, they are not effective in determining what 
“cultural rules” guided past butchers. In order to see the shortcomings o f these two 
approaches, the techniques will be briefly described.
Bunn and Kroll developed a method that produced cut mark ratios found on 
individual elements in order to define patterns in meat removal from both large and small 
bovids. They began by dividing their faunal remains into several categories. First, the 
axial skeleton was separated into the maxilla and cranium, the mandible, and the vertebral 
column. Second, each bone in the appendicular skeleton was classified by whether it was 
proximal, distal or part o f  the bone shaft. Next, for each bone category, the number o f 
individual specimens and the number o f cut marks on each were tallied. Finally, the 
percentage o f  cut-marked bones in each category was calculated. But, there is a 
significant problem with this type o f analysis. Only cut marks are analyzed; no chops or 
other major butchery marks were included. Also, the method fails to define either 
skinning phases or cuts o f  meat.
In an effort to produce cuts o f meat, Lyman (1994) adopted Bunn and K roll’s data 
to form shoulder, elbow, wrist, hip, knee and ankle joint servings. By doing so he found 
that the only significant differences between large and small bovid butchery techniques 
are in knee joints and tibial shafts. Here again the method failed to identify cuts o f  meat.
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Neither was Lyman successful in identifying phases o f butchery. In his analysis, 
the small cut marks are supposed to indicate meat removal for different servings, but in 
doing so he combined all cut marks, many o f which could have been related to the initial 
skinning or reduction o f servings after cooking. A more effective approach to identifying 
the primary and secondary phases would have been to include chopping and shear marks 
that are probably more indicative o f the joint servings. As with the cut o f meat, Bunn and 
Kroll’s method reconfigured by Lyman failed to identify butchery phases. Bunn and 
K roll’s method, however configured, is not helpful in describing either particular joint 
servings or in recovering Y ellen’s “cultural rules.”
Todd and R apson’s method quantifies fragmentation data to delineate human 
agents o f  bone fragmentation. In their study, the percentage o f complete bones was 
calculated as well as the percentage difference between the distal and proximal pieces.
The maximum num ber o f elements (or MNE) was calculated by adding the complete 
elements to the greater num ber o f proximal or distal pieces. Their work provides a basis 
for comparing assemblages o f  broken bones.
Following their technique, tables were compiled comparing the number o f 
complete elements to fragments and proximal and distal pieces. The results from this 
technique show how colonial butchers may have targeted specific skeletal parts to be 
butchered into smaller pieces. However, as the focus is again on individual elements, it is 
impossible to determine either joint servings or steps in the butchery process using these 
methods.
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The data used in this thesis were also analyzed using current historic 
zooarchaeological techniques based on David Landon (1996) and butchery mark 
distribution diagrams similar to those found in Bowen (1995), Crader (1990) and Reitz 
and McEwan (1993). The results derived from these methods are better in that they 
permit a visual representation o f  individual elements and mark locations, but they still do 
not provide explanations for cultural variation, joint cuts, or butchery phases.
On historic sites butchery mark types are usually tabulated to describe butchery 
techniques. Using the factors described earlier, David Landon constructed tables in 
which the percentage o f bones exhibiting each characteristic were calculated (Landon 
1996). However, a problem arises when attempting to calculate what percentage o f bones 
has been butchered. Some bones have multiple examples o f  the same butchery mark 
type. Landon and Diane Crader differ regarding how these percentages should be 
calculated. Landon tallied all butchery marks present on the bones to calculate his 
percentages. Thus, there could be 30 butchery marks on only 20 bones and by using his 
technique (dividing the total num ber o f butchery marks by the total number o f bones) 
some butchery mark percentages can end up being over 100 percent. Diane Crader took a 
different approach. She calculated percentages based on the presence  o f  a butchery mark 
occurring on each bone. The quantity o f each mark on each bone was not recorded.
Thus, percentages were calculated based on incidence not quantity (Crader 1990).
Depending on the question, both methods provide valid results. Landon’s 
approach provides figures by which the relative proportions o f  total butchery marks are 
defined, thus highlighting differences in butchery techniques for inter-site comparisons.
W ith C rader’s method, the occurrence o f certain butchery techniques is most valid when 
conducting an intra-s\tQ study (for example, which features have the highest percentage 
o f bones that have been butchered in the same way). With her method, inter-site 
comparisons are possible, but as the relative quantity o f specific butchery marks is not 
calculated, the results are less enlightening.
Landon’s technique provides data by which relative frequencies o f butchery 
marks are calculated, and is more suited to studies at the “meat cut” level. Therefore, 
Landon’s approach was utilized in this analysis. C rader’s techniques would not have 
served one o f the purposes o f  this thesis— to reveal cultural differences on more than one 
site.
In the end, however, even Landon’s approach is not able to distinguish primary, 
secondary and tertiary stages in the butchery process. Recording marks on skeletal 
diagrams is helpful in an organizational sense, but Y ellen’s cultural rules cannot be 
revealed. New methods are needed in order to accomplish this task.
The New Analytical Techniques
In order to fully understand butchery and food preparation processes a technique 
is needed that is capable o f reconstructing episodes in the butchery process and defining 
Y ellen’s cultural rules. Four steps are needed to accomplish this task. First, taphonomic 
modifications resulting from natural agents such as dogs or rodents must be recognized 
and recorded. Second, chops, slice marks and shears resulting from any phase o f 
butchery must be recognized and recorded. Third, fragmentation ratios must be
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constructed. Finally, steps need to be taken to reconstruct the “cultural units” or cuts o f 
meat described by Yellen. In this thesis, these steps are taken and Y ellen’s cultural rules 
governing butchery processes for each site are reconstructed. In the end, the methods 
utilized in this thesis answer all three o f Yellen’s directives.
First, caprine bones were cataloged and particular butchery marks recorded.
Bones for each site were laid out on racks according to element and side. This facilitated 
comparison o f butchery marks among sites in an organized fashion. Bones were viewed 
both without optical aids and using a microscope in order to record both macro- and 
micro-level butchery marks.
Next, following Crader, Landon, Reitz and Bowen, element distribution diagrams 
were used to illustrate frequencies o f various elements. These diagrams usually take the 
form o f a skeletal drawing with the found elements highlighted. Element quantity is 
expressed using a number adjacent to each element. Butchery marks are also expressed 
on these diagrams (e.g., Lyman 1987b; Guilday et al. 1962; Crader 1990), showing knife 
cuts, chops, scrapes and hacks (resulting from the use o f a heavier implement), according 
to the criteria defined in Crader (1990). On these illustrations, marks were recorded 
following the criteria defined by Crader and Landon. Non-human produced markings 
were also noted using standards found in Shipman and Rose (1982), Payne (1985), 
Greenfield (1988) and Blumenschine et al. (1988).
Element distribution as well as butchery mark distributions were also illustrated 
on overall skeleton drawings. Particular emphasis was placed on element distribution and 
knife marks, as these may indicate ethnically specific behaviors. These butchery mark
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counts and element distribution diagrams provided a data source on which the new 
methods could be based.
The next step involved reconstructing the individual cut o f meat. The method 
chosen to accomplish this goal was used for two reasons. First, the types o f butchery 
marks found on Spanish and English sites were very similar, both in type and proportion. 
In order to determine whether there were any ethnically specific butchery patterns (i.e., 
were Spanish bones chopped more that English bones?) a technique capable o f teasing 
out fine-grained differences was needed.
Therefore, an analytical method was utilized that was partially derived from an 
investigation conducted under the auspices o f  ongoing experimental work in the Faunal 
Lab at Colonial W illiam sburg’s Department o f  Archeological Research. The technique 
was developed by Melanie Carver to investigate taphonomic marks, specifically 
differences between dog chewed and human chewed bones. In her experiment, various 
factors associated with each type o f chewing were noted, such as whether there were 
rough or smooth edges, channeling, punctures or scratching. The results were expressed 
in two forms (Carver 1997).
FIGURE 1. Species and tooth mark variation. (Reproduced from Carver 1997)
Dog Human
channeling
puntures in 
compact bone
rough edges smooth edges
puntures in 
cancellous fiber
flat wide marks
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First, Carver created a table listing each factor with the num ber o f bones expressing that 
factor adjacent to it (Table 1). The second method for comparison was graphic. Figure 1 
depicts the second method she used to analyze features on these bones. A sliding scale 
was constructed illustrating the relative frequencies o f  particular factors associated with 
each type o f chewed bone.
Characteristics of Bone Chewing: Experimental Meals (From Carver 1997)
Cylinders Flat Bones
Human N=26 Human N=12
Rough Edge 0 Rough Edge 6
Smooth Edge 23 Smooth Edge 5
Rough inside 2 Rough inside 7
Smooth inside 22 Smooth inside 4
Flat, wide marks 3 Flat, wide marks 1
Channeling 0 Channeling 0
Puncture, compact bone 2 Puncture, compact bone 0
Puncture, cancellous bone 9 Puncture, cancellous bone 2
Scratching 0 Scratching 0
Canine N-13 Canine N=4
Rough Edge 10 Rough Edge 3
Smooth Edge 2 Smooth Edge 1
Rough inside 8 Rough inside 4
Smooth inside 2 Smooth inside 0
Flat, wide marks 0 Flat, wide marks 0
Channeling 4 Channeling 0
Puncture, compact bone 10 Puncture, compact bone 0
Puncture, cancellous bone 2 Puncture, cancellous bone 1
Scratching 0 Scratching 0
Carver was able to determine, for example, that “channeling” and “punctures in 
compact bone” were more likely to occur with dog chewing (seen on the left in Figure 
1), while bones altered by humans had “flat wide marks” and “smooth edges” (seen on
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right in Figure 1). Thus, differentiating between dog chewed and human chewed bones 
was made much easier.
This technique was adapted in this analysis to tease out cultural differences in 
butchery. In order to identify these differences, a list o f 27 “ factors” that could be 
identified on individual bone fragments was compiled. These factors included:
1. size o f  bone 10. m arks  on bone 1 8 .  spiraling cracks
( im m ature  or  adult) cylinder 19. hinge scars
2 .  parallel slice marks 1 1. perpendicu lar  strike 2 0 .  concoidal fractures
3 .  random  slice marks 12. angled strike 2 1 .  punctures
4 .  chops 13 . horizontal strike or 2 2 .  soil abrasion
5. scrapes split 2 3 .  dog chew ed
6 .  hacks 14. saw tooth ridges 2 4 .  hum an chewed
7. saw marks (Uschner, 1997:6) 2 5 .  burned epiphyses
8. marks distal 15. striking platform 2 6 .  entirely burned
9. marks proximal 16. flaking
17. hairline fractures
2 7 .  fresh breaks
This evidence was combined to form additional tables which depicted the relative 
importance o f factors for English and Spanish bones. Percentages were then calculated 
by Landon’s method where the percentage o f bones expressing each mark type is used. A 
chart similar to Figure 1 was constructed for each element using the factors listed above. 
Using this method, a comparison o f  butchery mark types between two ethnic groups is 
possible. Marks more or less common with each group and distinct patterns associated 
with each culture’s butchery technique and cuisine were highlighted.
An additional procedure was undertaken to reveal possible butchery techniques 
that severed elements from each other. As discussed previously, in most butchery 
analyses bones are treated as individual elements. However, as many butchery 
experiments have shown, chopping through mid-shafts is much more efficient than 
separating bones at joints (e.g., Bonnichsen 1973, 1982; Bonnichsen and Sorg 1989; Burk
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1989). It is highly likely that cuts o f meat brought to the cook and subsequently to the 
table would include these still-articulated joints. In this thesis, bone fragments contained 
in the various joints were combined to determine if they could possibly be a result o f 
particular butchery practices. Joints in both forelimbs and hindlimbs were reconstructed 
for each site. For example, some distal humeri could be matched with proximal radii and 
ulnae, forming a joint serving from the forelimb. For a hindlimb joint serving, distal 
femora were matched with proximal tibial elements.
The last method used in this analysis builds on these reconstructed joint servings. 
No butchery analysis in either historical or prehistoric archaeology draws information 
explicitly from anatomical research. As the final stage in this analysis, animal drawings 
from Ellenberger and Baum (1911) and Sisson and Grossman (1953) were used as 
anatomical references to locate actual muscle groups, ligaments, cartilage, and tendons 
relating to the joints discussed above. Caprine anatomy as it appeared to the butcher is 
revealed through this process. W hen describing these joint servings and other meat cuts; 
butchery marks can be explicitly related to specific anatomical parts.
C H A PTER  4 
RESULTS
In order to demonstrate the strengths and weaknesses o f  previous techniques, the 
data set was first analyzed using three methods employed in previous studies. First, 
percentages o f bones with cut marks were compared using techniques developed by Bunn 
and Kroll and modified by Lyman. Second, in order to analyze long bone fragmentation, 
the procedures used by Todd and Rapson were employed. Third, in order to provide data 
for butchery mark quantities, the percentages o f butchery marks on bones were compared 
using methods created by Landon. Finally, the data were analyzed using the new 
methods developed from Carver and Landon. These techniques include: 1) piecing 
together jo in t servings, 2) comparing relative traits associated with each bone, and 3) 
using documents to supplement archaeological evidence as it relates to historical butchery 
practices. These results were then compared. Although other techniques provide useful 
information in that they quantify butchery mark types and bone fragments in a systematic 
and organized manner, the inadequacies o f the earlier methods in providing information 
about butchery processes and join t servings became clear.
Bunn and K roll
In order to compare butchery between the English and Spanish bones Bunn and 
Kroll’s method, with additions by Lyman, was utilized to show cut mark ratios on
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individual bones. For both the Spanish and English faunal samples, nine bone types were 
analyzed, including the mandible, maxilla, cranium, scapula, humerus, radius, ulna, 
femur and tibia. Each element was further broken down or described as being proximal, 
distal or complete and then, following Lyman, macroscopically identifiable cut marks (or 
“macro-samples”) were tallied. Next, the total num ber o f  each element was counted and 
the percentage o f the total was calculated. Finally, the percentage o f total bones with 
butchery marks was calculated. Table 2 illustrates the results o f  the Bunn and Kroll cut
mark ratio analysis.
Bunn and Kroll RatiOS
s panish English
Skeletal Part Macro­
sample
Total No. 
of Pieces
% of Pieces 
this Part
% of All
Cut-Marked
Pieces
Macro­
sample
Total No. 
of Pieces
% of Pieces 
this Part
% of All Cut-
Marked
Pieces
Mandible Comp. 0 1 0.7 0 0 2 0.5 0
Mandibular Condyle 0 6 3.9 0 0 4 0.9 0
Coronoid Process 0 1 0.7 0 0 0 0 0
Mandible (Proximal) 0 2 1.3 0 1 6 1.4 2.2
Mandible (Medial) 5 20 12.9 20.8 3 82 18.9 6.7
Mandible (Distal) 0 11 7.1 0 0 11 2.5 0
Maxilla 0 8 5.2 0 0 0 0 0
Cranium 2 7 4.6 8.3 0 0 0 0
Scapula 2 18 11.7 8.3 3 77 17.7 6.7
Humerus PSH 0 2 1.3 0 0 1 0.2 0
Humerus DSH 4 16 10.4 16.7 16 49 11.3 35.6
Humerus SH 0 4 2.6 0 1 11 2.5 2.2
Radius PSH 1 7 4.6 4.2 4 13 2.9 8.9
Radius DSH 1 5 3.3 4.2 1 11 2.5 2.2
Radius SH 1 4 2.6 4.2 0 20 4.6 0
Ulna PSH 1 6 3.9 4.2 1 13 2.9 2.2
Ulna DSH 0 0 0 0 0 0 0 0
Ulna SH 0 0 0 0 0 2 0.5 0
Femur PSH, CO 1 5 3.3 4.2 0 5 1.2 0
Femur DSH 0 0 0 0 0 6 1.4 0
Femur SH 2 7 4.6 8.3 5 31 7.1 11.1
Tibia PSH, CO 0 0 0 0 0 6 1.4 0
Tibia DSH 2 10 6.5 8.3 5 34 7.8 11.1
Tibia SH 2 14 9.1 8.3 5 51 11.7 11.1
Total: 24 154 100.0 100.0 45 435 100.0 100.0
NOTE: M acro-sam ple deno tes the number of p ieces  with macroscopically identified cut marks. P ercen tages  a re  for the m acro-sam ple in relation to  all p ieces of the 
given skeletal part and to all cut-m arked p ieces of th e  group. PSH= Proximal Shaft, DSH=Distal Shaft, SH=Shaft, CO=Complete (Bunn and Kroll 1986:437).
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Among Spanish bones, the medial mandible had the highest percentage o f 
butchery marks at 20.8 percent. The distal humerus had the second highest percentage o f 
cut marks at 16.7 percent. Some 8.3 percent o f the crania, scapulae, femoral shafts, distal 
tibiae and tibial shafts had cut marks. Finally the proximal radii, distal radii, radial shafts, 
proximal ulnae and proximal femora all had 4.2 percent o f  the cut marks.
Percentages among English bones were much different. The highest percentage 
o f cut marks was the distal humerus at 35.6 percent. The next highest percentages were 
found in the hind limb, with the femoral shaft, distal tibia, and tibial shaft all having an 
11.1 percent cut mark ratio. The proximal radius came next at 8.9 percent, while the 
medial mandible and scapula had 6.7 percent o f the cut marks. The lowest percentage o f  
cut marks was found on the lingual mandible, humeral shaft, distal radius, and proximal 
ulna.
To summarize, the goal o f this method is to show whether butchery marks were 
near joints or whether they were more toward the mid-shaft. The advantage o f this 
technique is that it discerns possible joint servings and certain head servings. When 
combined with anatomical data this method can provide a logical reconstruction o f 
possible servings as explained in the section on “New M ethods.” The weaknesses o f this 
technique are several-fold. First, it does not differentiate among primary, secondary or 
tertiary butchery episodes as all butchery mark types are lumped. In order to isolate these 
phases, the chops, hacks and shears associated with primary butchery and the small cuts 
and scrapes associated with secondary and tertiary butchery episodes must be separated.
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An additional weakness can be seen by comparing the highlighted data in Table 2. 
The percentages o f marked bones are very sim ilar for each culture, therefore, cultural 
variability is not revealed. Again, element-focused analyses are not the most fruitful 
option for comparing cultures. However, by using the comparative approach advocated 
in this thesis, variations among several cultures may be found.
The raw data derived from the Bunn and Kroll method is not effective in 
reconstructing either join t servings or stages in the butchery process. However, when 
articulating long bone ends are combined, several inferences can be made about meat 
cuts—which elements were connected and whether these joints were separate servings.
For example, there are no cuts at the knee (the joint formed by the distal femur and the 
proximal tibia) in either the Spanish or English samples; however, on femoral and tibial 
shafts there are cut marks. This pattern indicates areas that were severed when the 
carcass was being reduced either during primary or secondary stages. The fact that this 
“jo in t” appears in the faunal assemblage indicates they formed knee joint servings for 
both Spanish and English. Another example can be seen in the elbow jo in t formed by the 
proximal radius and the distal humerus for both the Spanish and English samples. With 
the Spanish there are also cut marks on the shaft o f the humerus and no cut marks on the 
radius/ulna combination. This suggests that the Spanish radius/ulna would have been 
separated along with the metacarpals from the elbow joint. Among English radius/ulna 
combinations one quarter had cut marks, which may indicate separation o f this bone from 
the metacarpals. No humeri had cut marks on the shaft. Thus, among the English, the 
humeri could be a separate serving.
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Todd and Rapson
Todd and Rapson’s fragmentation indices provide a basis for comparing 
assemblages o f broken bones. Using this method the percentage difference values 
between complete English and Spanish long bones and proximal and distal articular ends 
were calculated (Table 3). The strength o f  this fragmentation method is that it allows 
aspects o f the meat diet such as possible jo int servings or stews to be discerned. A cut o f 
meat, such as a joint serving, may be represented by long bones that have not been broken 
into smaller fragments. Also, the lack o f some long bone elements may point to possible 
cultural traits such as the consumption o f stew as stews would weaken the molecular 
structure o f  the bones to the point that these fragments would be much less likely to 
survive in the archaeological record.
The disadvantage o f  this technique is that it does not recognize any specific 
butchery marks. If  used alone, the method does not provide adequate data to reconstruct 
join t servings or cuts o f meat. In addition, stages in the butchery process cannot be 
differentiated. Therefore, the Todd and Rapson method must used in concert with other 
methods in order to provide data regarding meat cuts and butchery episodes.
As shown in Table 3, there were no complete long bones in the Spanish remains. 
Among Spanish humeri there were many more distal than proximal articular ends. 
Although there are as many distal as proximal radii, the only ulna fragment represented 
are proximal. Thus, there is some evidence for an “elbow jo in t” composed o f distal 
humeri and proximal radii and ulnae.
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Todd and Rapson Fragmentation in Long Bones
Spanish
Element No. Complete Fragments Proximal Distal Max. % Comp % Difference
Humerus 0 6 3 14 14 0 64.7
Radius 0 7 7 8 8 0 6.7
Ulna 0 2 8 0 8 0 100
Femur 0 12 5 0 5 0 100
Tibia 0 9 8 11 11 0 15.8
English
Humerus 2 6 2 61 63 3.2 88.1
Radius 4 8 19 13 23 17.4 15
Ulna 0 3 13 0 16 0 100
Femur 1 24 4 10 11 9.1 37.5
Tibia 2 6 20 43 45 4.4 34.3
Though all Spanish femurs contain proximal articular surfaces, there is only a
15.7% difference between Spanish distal and proximal tibial articular surfaces. There 
seems to be no correlation between distal femora and proximal tibiae for the Spanish to 
suggest a “knee” serving. However, there are significant numbers o f  femur fragments for 
the data set relative to other long bone fragments. This may indicate a tradition for 
crushing the femora for stews.
Using the Todd and Rapson fragmentation analysis several complete English 
radii, humeri, and tibias were identified. Like in the Spanish case, there were many more 
distal than proximal articular ends among English humeri. Again, there are significant 
numbers o f both proximal and distal radii, but only proximal ulnae. There is again 
evidence for an “elbow jo in t”.
Among English femora, there is a 37.5% difference in favor o f distal articular 
surfaces, but there is a 34.3% difference in favor o f distal rather than proximal tibiae. As
with the Spanish, there is no correlation between distal femora and proximal tibia to 
suggest a knee serving. However, there are significant numbers o f  femur fragments 
relative to other long bone fragments. This may indicate a tradition for crushing the 
femora for stews in this culture as well.
In summary, the Todd and Rapson data indicate sim ilar fragmentation patterns for 
both Spanish and English. Among both cultures, the data is ambiguous regarding the 
forelimb jo int formed by the distal humerus and the proximal ulna, suggesting the use o f 
an elbow joint. In the hind limb, the distal femoral shaft was fragmented more often 
among the Spanish indicating it may have been used for stew. M ore distal femoral shafts 
were identified for the English, suggesting the joint formed by this bone and the proximal 
tibia may have been a specific cut o f  meat in this culture. Overall, there is a large 
quantity o f femur fragments for both cultures indicating that stews made from these 
bones were a part o f  their respective cuisines.
Landon
Next, Landon’s technique was employed to compare the relative percentages o f 
bones with recognized butchery marks on the Spanish and English sites (Table 4). The 
butchery marks were classified into five categories defined by Landon including: 1) 
scrapes, 2) cuts, 3) chops, 4) shears, and 5) saws. Figure 2 depict bones exhibiting some 
o f these factors.
4 4
FIGURE 2. A variety of butchery marks on caprine long bones.
CHOPAHD
SAWTOOTH
RIDGES
The first bone on the left in Figure 2 exhibits parallel slice marks just below the 
epiphysis on the left side. Parallel slice marks are likely associated with the skinning o f 
the animal and thus with prim ary butchery. A chop and the resulting saw tooth ridges are 
illustrated at the top o f  the next bone. On the top o f the bone on the right is an example 
o f a hinge fracture resulting from a perpendicular strike.
The total percentage o f  butchered bones for each collection was quite similar, 
with 83.2% butchered bones for the Spanish and 77.9% butchered bones for the 
combined English sites. Am ong the Spanish body parts, the skull and femur averages
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David Landon Analysis
Spanish
Body Part NISP %BT SC CT CH SH SW Total #w/bt mks
Skull 15 53.3 0 2 2 7 0 11 8
Mandible 44 97.7 0 5 0 41 0 46 43
Scapula 18 94.4 0 2 0 26 0 28 17
Humerus 22 90.9 0 4 0 21 0 25 20
Radius 13 100 0 3 0 17 0 20 13
Ulna 6 100 0 1 0 8 0 9 6
Femur 12 41.7 0 3 0 3 0 6 5
Tibia 24 87.5 0 4 0 22 0 26 21
Total 154 83.2 0 24 2 145 0 171 133
English
Body Part NISP %BT sc CT CH SH SW Total #w/bt mks
Skull 0 0 0 0 0 0 0 0 0
Mandible 105 90.5 0 4 0 111 0 115 95
Scapula 77 64.9 0 3 0 . 65 0 68 50
Humerus 61 80.3 0 17 0 68 0 85 49
Radius 44 84.1 0 5 0 40 0 45 37
Ulna 15 66.7 0 1 0 16 0 17 10
Femur 42 78.6 0 5 0 38 0 43 33
Tibia 91 80.2 0 10 0 95 0 105 73
Total 435 77.9 0 45 0 433 0 478 347
Note: NISP is the Number of Individual Specimens, %BT is percent butchered, SC is scrapes, CT is cuts, 
CH is chops, SH is shears, SW is saws. All butchery types together equals the Total while #w/bt mks 
indicates the number of bones with butchery marks.
brought the combined average down. Only 53.3% o f the Spanish skulls and 41.7%  o f  the 
Spanish femora had discernible butchery marks. All radii and ulnae were butchered. The 
lowest percentages for English body parts were found in the scapula and the ulna. In 
both collections all butchery marks were either cuts or shears with only two chops found 
on Spanish skulls. Skeletal drawings comparing butchered areas on Spanish and English 
caprine remains are seen in Figures 3 and 4.
FIGURE 3 Butchered Areas on Spanish 
caprines.
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FIGURE 4 Butchered areas on English caprines.
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The Landon technique provides a clear catalogue o f English and Spanish butchery 
marks in both tabular and graphical format. However, in the end, the method neither 
identifies stages in the butchery process nor distinguishes particular cuts o f meat. It is 
only by combining the data derived through this technique with the new methods 
presented next that Y ellen’s “cultural rules” can be discerned.
Results D erived Using N ew  Methods
In contrast to the previously discussed techniques, the new methods presented in 
this thesis are able to distinguish some o f Y ellen’s “cultural rules” that governed the 
butchery process. Butchery episodes were distinguished and specific joints or cuts o f 
meat identified by com bining three methods. First, bones in each o f  the joints were 
combined to see if  they formed logical cuts o f meat. Second, butchery mark evidence 
supporting these jo int combinations was obtained from the graphs derived from C arver’s 
method. In addition, these graphs clearly distinguish butchery mark patterns unique to 
each cultural group. Finally, the butchery marks found on the bones were matched with 
specific tendons and muscles to define actual cuts o f  meat for each culture. The results of 
each technique are described in the following section.
In order to get beyond the analytical focus on individual elements, bones 
contained in the various joints were combined to determine if  they could possibly be the 
result o f particular butchery practices. For example, the bones illustrated in Figure 5 
articulate, distinctly showing joint servings that were part o f Spanish colonial cuisine. No 
butchery marks on the jo in t ends o f these bones were found, suggesting these bones are
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from the same individual and that they represent an actual cut o f  meat. The distal 
humerus and the proximal ulna were very likely part o f a jo in t serving.
FIGURE 5. Spanish caprine forelimb joint combination.
Using the method derived from Carver, it can be seen that English and Spanish
humeri also displayed distinct butchery patterns (Figure 6). English humeri had more 
slices and more marks on the distal and proximal join t ends. Spanish humeri, on the 
other hand, had more shears associated with the bone cylinder. English humeri were 
more often butchered using angled strikes, while Spanish humeri were sheared using 
horizontal strikes.
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FIGURE 6. Comparison of Spanish and English Caprine Humeri
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URE 7. Comparison of Spanish and English Caprine Radii
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Significant differences between English and Spanish butchery patterns are also 
found on radii (Figure 7). English radii had relatively more parallel and random slice 
marks and chops. Spanish bones displayed more shears associated with the bone shaft 
and proximal radius. Shears and angled strikes on these bones produced more saw tooth 
ridges. English bones displayed more chewing.
In contrast to the radii, Spanish ulnae had relatively more parallel slices in 
comparison to the English bones (Figure 8). Percentages o f  shears, hairline fractures, 
and angled strikes remained high with the Spanish sample, while hinge scars and 
chewing continued to be higher in the English sample.
FIGURE 8. Comparison of Spanish and English Caprine Ulnae.
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Anatomical Comparisons
Butchery marks on the reconstructed elbow jo in t for the Spanish caprine remains 
were compared to illustrations found in anatomy texts (Figure 9). By looking at these 
illustrations it can be seen that by hacking through the shafts o f  the proximal radius/ulna 
and the humerus shaft, a join t serving could be obtained(Figure 10).
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FIGURE 9
Illustration of Entire Caprine Musculature.
(From E llenberger and Baum  1901)
FIGURE 10
Radius/ulna and the humerus shaft as a joint serving. 
(From Ellenberger and Baum 1901)
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By noting the location o f  cuts marks and numerous shears found on the olecranon 
o f Spanish ulnas severed tendons that were associated with the medial triceps brachii 
muscles. Cuts placed here along with those described above would have facilitated the 
separation o f the elbow jo in t from the rest o f  the animal. (Figure 10)
Figure 11 shows that butchery marks associated with the scapulae had distinct 
patterns as well. Spanish scapulae had many more marks distally around the neck made 
from angled strikes. Cut m arks found on the scapula shaft in the Spanish sample just 
FIGURE 11. Comparison of Spanish and English caprine scapulas.
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below the acromion are associated with the medial infraspinatus muscle. The tendon o f  
insertion o f this muscle attaches to the proximal humerus and overlies the distal end o f 
the scapula. In the English sample, this muscle was cut further down on the humerus end. 
However, few cut marks were found associated with English scapulae.
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FIGURE 12
Cut marks on the acromion.
(From Ellenberger and Baum 1901)
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In moving to the upper hind limb, it can be seen that among English femurs, 
shears are much more prevalent, as are marks on the bone cylinder (Figure 13). Angled 
and horizontal strikes are also significantly greater. Spanish femora have more parallel 
and random slice marks in addition to chops. In contrast to other limb bones, Spanish 
femora were chewed more often.
FIGURE 13. Comparison of Spanish and English caprine femora.
fre* h  b re a k s  
e n tire ly  b u rn e d  
ch e w e d  
so il  a b ra s io n  
h in g e  s c a r s
23  s p ira lin g  c ra c k s
£  s a w  to o th  r id g e s  (U sch n e r, 6)
c
°  h o riz o n ta l s tr ik e s  o r  sp li ts
T3c
g  a n g le d  s tr ik e s
LI-
CS) m ark s  o n  b o n e  cy lin d e rO
t j  m ark s  p rox im al
u_
m ark s  d ista l 
s h e a r s  
c h o p s
ran d o m  s lic e  m ark s  
para lle l s lic e  m ark s
0  1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0  9 0  1 0 0
P e rcen tag e  of B ones E xpressing Each Factor
Note: factors without matching bars are those in which no bones exhibiting this factor were recorded for the other ethnic group.
For tibiae parallel slice marks were the only type o f  butchery mark that showed 
any significant contrast (Figure 14). These were more prevalent among Spanish bones. 
Saw tooth ridges, striking platform s and chewing were also more common among 
Spanish tibiae. Horizontal strikes, hairline fractures, and hinge scars were more likely to 
be associated with English tibiae.
1
H U
H r ■
■
■
S p an ish  
English E
B o n es
Hones
—
■
— 1
“ _
i
58
FIGURE 14. Comparison of Spanish and English caprine tibiae
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The shears and cuts associated with the hind limbs could also be matched with 
specific ligaments and muscles. On many Spanish fem ora the proximal end o f the femur 
was sheared o ff through to the trochanter major. This muscle is located on the exterior 
portion o f the femur and is covered by the largest mass o f  muscles on the caprine body. 
Thus, it is highly likely the animals were suspended or were laid on their backs to obtain 
access to the anterior surface. Cutting through the comparatively thin Gracilis, M  
sartorius and Cervical panniculus muscles would have been relatively easy this way 
(Figure 15) and the femoral head would then be accessible. Experiments have shown 
that a single blow  with a hatchet or cleaver will accomplish the task (Uschner 1996). 
English femora displayed a similar butchery technique.
Cut marks were also located on the distal end o f  the tibia in the Santa Fe sample. 
Slicing through this area would have severed the tendons associated with the Mm. 
Gastrocnemmii, M. extensor digiti quarti proprius, and the M. flexo r  digitorm pedis
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FIGURE 15
Cutting through the Femur.
(From Ellenberger and Baum  1901)
M. sartorius
Cervical pannifuhs
adductores femoris
FIGURE 16
Tibial cut of meat
(From Ellenberger and Baum 1901)
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profundus muscles (Figure 16). Severing the tendons here would have allowed the 
removal o f the calcaneus and the rest o f  the lower hind limb bones. These bones have 
little meat associated with them.
A similar approach was taken with the mandibles. By noting the location o f 
chops, shears, and slices, and reconstructing mandibular fragments, it became possible to 
see distinct cultural differences. Here cultural differences in butchery patterns are 
revealed. English mandibles were generally butchered through the center o f  the molars 
(Figure 17).
FIGURE 17. Multiple English caprine mandibles.
In contrast, Spanish m andibles were generally butchered further back, near the 
third molar (Figure 18). The mandible was usually separated from the cranium by 
cutting through the coronoid process.
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FIGURE 18 Spanish caprine mandible cut through third molar and cut through coronoid process.
Reassembled Spanish mandibles illustrate another significant point (Figure 19). 
One can see where possible prim ary butchery occurred with the separation at the 
coronoid process. The two m andibles on the right side o f  Figure 19 illustrate secondary 
butchery at the third molar were a jow l serving may have been created. The mandible at 
left shows that this is actually a weak part o f the jaw , as the bone was broken (not 
butchered) in this location. One may conclude that this is the reason why these 
mandibles are all separated here. However, with overwhelming redundancy in butchery 
marks at this location it is evident that Spanish butchers took advantage o f  this weak area 
o f  the jaw . English butchers on the other hand chopped the mandible into almost equal 
portions as illustrated earlier. Thus, variability in butchery techniques can be found 
between the two cultures.
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FIGURE 19. Three Spanish caprine mandibles with typical butchery pattern.
FIGURE 20. Comparison of Spanish and English caprine mandibles.
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Figure 20 illustrates the factors associated with the mandibles on Spanish and English 
sites. There are more parallel slice marks and many more butchery marks on the medial 
part o f the mandible in the Spanish sample. Spanish mandibles also had relatively more 
hairline fractures, flaking, and chops. English mandibles exhibited more shears and 
angled strikes.
Documentary Evidence
The final research option that was undertaken in this butchery analysis was 
comparison to genre paintings and documentary evidence. Artifacts have been analyzed 
for decades by comparison to these resources. However, these resources have generally 
been used in faunal analysis only to identify particular preparation techniques. Rarely is 
actual bone evidence compared with these resources to any great extent. Recipes, first­
hand accounts o f colonial meals, and genre paintings can be consulted for comparison to 
the archaeological evidence. Regrettably, however, there is little prim ary documentary 
evidence currently available that discusses Spanish colonial cuisine, much less 
butchery— at least without a search o f archives in Mexico City and Spain. This would 
certainly be a useful research topic in the future.
English documents are also mostly secondary resources. Dictionaries o f industrial 
technology and D iderot’s Encyclopedia provide some insight into European butchery 
practices during the colonial period (Figures 23-28). As with many aspects o f material 
culture, these illustrations and accompanying descriptions can provide detailed clues that 
may be matched with archaeological evidence. For example, Figure 23 illustrates exactly
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how butchers hung their animals while eviscerating them. Both the hanging cattle and 
the sheep lying on the table have had their feet chopped o ff indicating that this is one o f 
the first steps in the butchery process. The other figures are helpful in that they describe 
how various animal parts were used during the eighteenth century. By matching butchery 
patterns to possible uses a clearer understanding o f the cultural rules used by butchers 
may be obtained. The presentation o f  the data from this thesis in conjunction with these 
sources is found in the discussion.
FIGURE 21. Butchery in Diderot’s Encyclopedia (Diderot 1959 [1752])
P la te  3 8 7  The B utcher
D e p ic te d  h ere  a re  th e  s t e p s  ta k e n  b y  th e  b u tc h e r  in  h is  sh o p .
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FIGURE 22. Manufacture of gut strings (Diderot 1959 [1752]).
P la te  3 8 8  M anufacturing Gut S tr in g s
D e p ic t e d  h e r e  a r e  g u t - s p in n e r s  w h o  s u p p l i e d  th e  t e n n is  r a c q u e t  m a n u f a c tu r e r  a n d  v io lin -  
m a k e r  w i th  s t r in g  b y  u s in g  s p l i c e d  s h e e p  g u t  a n d  la m b  g u t  f r o m  th e  s la u g h te r e r .  In  
E n g l is h  th i s  m a te r ia l  i s  c a l l e d  c a tg u t ,  b u t  i t  h a s  in  f a c t  a l w a y s  b e e n  p r e p a r e d  f r o m  s h e e p  
a n d  g o a ts .
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FIGURE 23. Chamois production (Diderot 1959 [1752]).
P la te  3 9 6  C ham ois I
S h e e p  a n d  g o a t s  y i e l d e d  l ig h te r  l e a th e r  th a n  d i d  c o w s  o r  o x e n . T h e  b e s t  g r a d e ,  o d d l y  
e n o u g h , w a s  p r o d u c e d  f r o m  s t r a in s  o f  s h e e p  w i th  p o o r  w o o l .  B o th  s h e e p s k i n  a n d  g o a t s k i n  
w e r e  p r o c e s s e d  in to  c h a m o is ,  u s e d  f o r  f i n e  g a r m e n t s ,  r a th e r  th a n  f o r  c le a n in g  c lo th s .  
D e p ic t e d  h e r e  i s  a n  e s t a b l i s h m e n t  f o r  c u r in g  s h e e p  a n d  g o a t  s k i n s
FIGURE 24. Chamois production II (Diderot 1959 [1752]).
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P la te  3 9 7  C ham ois II
D e p ic te d  h e r e  a r e  w o r k e r s  s c r a p p in g  h i d e s  a f t e r  t h e y  h a d  b e e n  l im e d  a n d s u n n e d .
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FIGURE 25. Morocco manufacture I (Diderot 1959 [1752]).
UUMW-tffiHlfJO- ^
P la te  3 9 8  Morocco I
B y  th e  e ig h te e n th  c e n tu r y ,  “M o r o c c o ” l e a th e r  n o  lo n g e r  h a d  a n y th in g  to  d o  w i th  th a t  
k in g d o m . T h e  p r o c e s s  o f  m a k in g  m o r o c c o  h a d  s p r e a d  th r o u g h o u t  th e  e n t i r e  M e d i te r r a n e a n  
w o r ld  f r o m  i t s  o r ig in  in  M o o r is h  S p a in  a n d  N o r th  A fr ic a . G e n u in e  m o r o c c o  w a s  m a d e  f r o m  
g o a t s k i n s .  T h e  d i s t in c t i v e  f e a t u r e  o f  th e  p r o c e s s  w a s  th a t  th e  s k i n s  w e r e  d y e d  b e f o r e  
ta n n in g .
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FIGURE 26. Morocco manufacture II (Diderot 1959 [1752]).
P la te  3 9 9  Morocco II
D e p ic t e d  h e r e  i s  th e  d y e i n g  p r o c e s s  M o r o c c o e d  le a th e r .  A f t e r  ta n n in g , to o k  o n  th e  s o f t  y e t  
f in e - g r a in e d  te x tu r e  a n d  th e  c la r i ty  o f  c o lo r  f o r  w h ic h  t h e y  w e r e  p r i z e d  in  th e  b in d in g  o f  
f i n e  e d i t io n s ,  o r  in  l a d i e s ’ b e l t s ,  o r  in  th e  m a n y  o th e r  u s e s  o f  o r n a m e n ta l  le a th e r .
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FIGURE 27. Parchment production (Diderot 1959 [1752]).
P la te  4 0 0  P archm ent
D u r in g  th e  e i g h te e n th  c e n tu r y  p a r c h m e n t  w a s  s t i l l  u s e d  f o r  b in d in g  b o o k s  o r  f o r  
c e r e m o n ia l  u s e  in  c h a r te r s ,  d ip lo m a s ,  a n d  o th e r  d o c u m e n ts .  M o s t  m a n u f a c tu r e r s  b o u g h t  
th e ir  s h e e p s k i n s  a l r e a d y  c u r e d .
-
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Summary o f  N ew  M ethods
The new methods presented in this thesis produce results which are more effective 
in defining butchery processes and “cultural rules” than previous techniques. It is shown 
that efficiency models are not adequate to explain the butchery data. As mentioned 
previously, efficiency models would not have been able to discern the differences in 
butchery techniques for the Spanish and English mandibles. A lthough they both chopped 
through weak areas o f  the jaw , the location o f  the chops was different for each culture. It 
is only through the comparative approach that these differences could be observed.
In using the comparative approach, each element type displayed unique butchery 
patterns for both the Spanish and English. For the forelimb, English bones were 
generally cut or sliced, while Spanish bones had more shears. W hile for the hindlimb, the 
opposite was the case. Unique cut m ark patterns were also revealed for each culture on 
scapulae and mandibles. W ithout the comparative method, the uniqueness o f  these 
patterns would be difficult to discern.
Reconstructing butchery episodes has proven to be more difficult. Using these 
new  methods alone cannot reveal these steps. However, when used in concert with other 
m ethods such as cut mark ratios and fragmentation analysis it may be possible to learn 
what these steps were for the butcher. In addition, by using data from the entire skeleton, 
future researchers will be able to accurately reconstruct these steps.
CHAPTER 5 
DISCUSSION & CONCLUSIONS
Each o f  the methods discussed above, when applied to these data, has resulted in 
valuable information regarding English and Spanish butchery patterns. Establishing these 
patterns is where the analysis would end in m ost previous butchery studies, at which 
point an interpretation o f  their cultural nature would be attempted. In contrast, the 
discussion presented here is an attempt to synthesize the data into a form that describes 
the process  by which specific cultures butchered their caprines. The patterns established 
above can become more meaningful by turning to the documents. It must be emphasized 
that the following descriptions o f  Spanish and English colonial cultures are not meant to 
be an in-depth historical review. Instead, they are provided to describe the different uses 
for these animals in each culture to provide a backdrop upon which butchery patterns 
become reflective o f specific cultural conventions. It will be shown that Spanish and 
English caprine butchery was conducted with specific personal and commercial ideas in 
mind.
Santa Fe, N ew  Mexico was a far-flung outpost o f  the Spanish Empire in the late 
seventeenth century. The Plaza, church, Palace o f  the Governors and associated 
governmental structures formed the core o f the capital o f New Spain’s “Far Northern 
Frontier” (Hammond and Rey 1953). Santa Fe was established by a Spanish expedition 
led by Don Juan de Onate in 1610 (Bolton 1921) and it remained a very hostile country
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for its settlers throughout the seventeenth century. The last two decades o f  the 
seventeenth century were violent and formative ones for the city. In 1680, Pueblo Indians 
drove the Spanish residents o f Santa Fe from the town. Although much mixing had 
occurred between the two cultures over the previous seven decades, resentment was 
widespread among the native population. The Pueblo Revolt did not end until over a 
decade had passed when the city was finally recaptured by Spanish forces led by General 
Don Diego Vargas in 1693. Vargas had to return to Northern New Spain in 1697 due to 
further Native uprisings. On this expedition he brought with him  4,000 ewes, 170 goats, 
500 cows, and 150 bulls (Baxter 1987:15-16).
Sheep were, and still are, a very important part o f  the Spanish diet. Sheep raising 
was a deep-seated tradition in Spain dating back to Roman times (Haring 1947:159) and 
according to W eber (1992:316) sheep were the Spaniards’ preferred source o f  meat.
In New M exico, the history o f sheep raising begins very early as sheep came in 
1540 with the first expeditions into New M exico led by Francisco Vasquez de Coronado 
(Baxter 1987:2). In the expedition led by Onate, sheep and goats outnumbered cattle five 
to one (Baxter 1987:4). The sheep breed brought here was well suited to the harsh and 
dry climate o f  northern New Mexico. Recently introduced M erino  sheep were preferred 
over the Churros breed in Spain due to their finer wool. However, the long wool on the 
Churros was well suited for hand picking and the breed’s flesh was very good, making it 
preferable to the M erino breed for New M exican settlers (Baxter 1987:20).
The missionaries in New M exico taught the natives to cultivate European 
domestic animals, including horses, cattle, sheep, goats, pigs and chickens. The settlers
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regarded these animals as essential for civilization as they knew it (W eber 1992:106). 
Under the more favorable conditions found in New Mexico, the Churros became the most 
numerous domestic livestock (W eber 1992:310).
In New M exico, a governm ental process know as the abasto was used to regulate 
prices for meat and m eat by-products. The abasto was a tightly controlled method for 
keeping living costs down whereby wealthy livestock owners would bid to win the 
contract to be the sole exporter o f animal products out o f New M exico (Baxter 1987:10- 
11). Partidos were also used by sheep owners to earn money. This system can be 
compared to leasing a car today. A sheep owner would loan out excess stock to others 
w ith the expectation that at some specified period he would get the same num ber back 
plus interest in the form o f  additional stock (Baxter 1987:28). By the late seventeenth- 
century, both sheep and goats were well established in the northern New M exico frontier. 
Their contributions to the econom y there were quite diverse.
Among the M issions, sheep were used to help in the conversion o f  the Native 
American population (Adams and Chavez 1956). Native Americans were taught how to 
raise sheep and eventually their economy became heavily dependant on the M ission 
supply network. Sheep were also a significant part o f the “first fruits” tithe to the 
missions. M ission sheep populations thus grew and were then redistributed among 
converts and underprivileged Spaniards alike (Adams and Chavez 1956:206). Goats were 
a source o f milch (milk) in addition to cattle (Adams and Chavez 1956:124). In an 
account related by Fray Francisco Atanasio Dominguez in his The M issions o f  New  
M exico , he states that “The m en’s clothing consists o f a deerskin coat or a woolen jacket,
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and their breeches, etc., are the same. The women use woolen blankets.” According to 
Bethell (1987:353), wool was the principal cloth woven in New Spain. Cattle and goat 
hides also helped to give rise to a healthy export trade. The supply service o f  the New 
M exico M issions provided regular caravans that brought goods, including products made 
from sheep, to and from the M issions throughout the seventeenth century (Scholes 1930). 
By 1620, the sheep population exceeded eight million.
W ith this rapid population growth the most significant impact that these animals 
had was in regard to the native natural environment. According to W eber (1992), these 
animals helped distribute Old W orld grass species throughout the New W orld. Their 
constant trampling and voracious appetites turned large expanses o f New M exico that 
were once lush green forests into deserts full o f  erosion gullies (W eber 1992:310). 
According to W eber, the impact that these animals had on the environment is impossible 
to calculate.
Butzer and Butzer (1993) used over 200 land grant transactions to trace 
environmental destruction due to agriculture in the Central M exican Bajio. They state 
that archeological evidence, and especially palynological evidence was not helpful in this 
regard. This may be simply a m atter o f  the specific questions being asked, however. A 
study o f  faunal remains recovered from sites occupied at different time periods may 
provide insight into the severity o f  the ecological impact these animals had. Smaller 
animals slaughtered later in life could indicate nutrition deficiencies mirroring those 
found by Bowen (1997)in the Chesapeake.
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It is difficult to obtain prim ary sources other than official accounts relating to the 
colonization o f  northern New M exico. The colonization process here was a regimented 
bureaucratic affair when compared to the English colonization in the New World. 
M issionaries’ and military officers’ reports comprise most o f these records (Hammond 
and Rey 1953; Adams and Chavez 1956; Alvarez 1989; Bolton 1963; Boxer 1975; 
Espinosa 1940; W eber 1992). Consequently, references to everyday life, especially 
butchery practices, are virtually non-existent (Snow 1998; Kealhofer 1998). Ironically, 
the only account referring directly to butchery practices in New M exico was written by a 
U. S. military officer. W hat Lieutenant Burke wrote about his experience in Santa Fe in 
1881 is worth quoting in its entirety here.
[in Santa Fe, July 15th 1881]
The town butcher had com m enced his labors for the day not very far from my 
bed. A  bleating sheep had been tied up by his hind legs to a sm all post and ere I had 
more than half-opened m y eyes, a con vu lsive quiver in all its m uscles, signalized the 
fatal stroke dealt by the “cam icero.” H e proceeded rapidly and m ethodically to strip and 
divide the carcass, a labor prosecuted under difficulties. A ll the chickens and dogs o f  the 
village had hurried to the scene, intent upon securing their share o f  the offal. The contest 
for the spoils, com m enced in a friendly spirit, soon degenerating into a bitter, vicious  
row. One o f  the bolder dogs darted betw een the stum py legs o f  the butcher and alm ost 
threw him on his head. Then fo llow ed  oaths and a fierce pursuit. The butcher fo llow ed  
one detachm ent o f  the army; a m istake w hich cost him m ost o f  the offal and entrails, 
carried o f f  by cunning dogs and chickens w hich  had crept around in his rear.
It is not at all unlikely that just the sam e scene has been repeated on this plaza  
every m orning for the past tw o centuries: The custom  o f  his fore-fathers is good  enough  
for the M exican  butcher o f  today and w ill be good  enough for his children unless the 
cursed Gringos now  over-running the country introduce their new fangled m ethods and 
m achinery. The h ead  a n d  sp in e the bu tch er re served  f o r  h im se lf  the meat, w hich he cut 
up in g re a t “gobs, ” en tirely  a t varian ce with ou r ideas o f  an im al d issection , w as carried 
o f f  by old w om en w ho sallied out from the different houses, w hile the scraps o f  offal and 
little pools o f  blood left open upon the ground furnished the m angy curs a pretext for 
another general fight that threw their previous performances com pletely into the shade.
(From Burke 1936 em phasis added)
Although this account does not date to the same time period as the Santa Fe faunal
collection analyzed in this thesis, it is still an invaluable resource regarding peoples’
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perceptions o f  the past. Burke felt that the place where he was visiting was frozen in 
time. During his stay in Santa Fe, he was able to interact with and observe what appeared 
to him to be very traditional folkways, folkways which could by extension be inferred 
quite some time into the past.
Sheep and goat husbandry was not as significant a part o f  the colonial Chesapeake 
econom y as it was in the Spanish frontier colonies. This differed sharply with the diet in 
England during this time, which used sheep quite heavily (M iller 1988:183). B eef and 
swine provided the bulk o f  the meat for the diets in the American colonies (Bowen 1991; 
Hawke 1988).
However, references describing the use o f sheep and goats in the Chesapeake do 
exist. Goats were brought over before sheep because they were hardy animals, ate almost 
anything, and provided m ilk and cheese. They fell out o f favor when their appetites 
began to bring them  into kitchen gardens and loosely fenced fields. Sheep were raised at 
first but soon fell into disfavor when their finicky eating habits including nipping grass 
very close to the ground, made them impractical in the land hungry Chesapeake. Also, 
their docile nature made them easy prey for wolves (M iller 1988:183). English colonists 
did not have the resources to become dedicated shepherds, unlike the Spanish colonists to 
the west (Hawke 1988).
M eat preservation is also an issue. The Spanish ate most o f  their meat fresh. In 
B urke’s account above the meat was distributed immediately after slaughter. However, 
in V irginia and other English colonies, the sultry weather could spoil meat rather quickly. 
Thus, certain meats were eaten fresh while others were preserved (Bowen 1990:129).
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Although it was technically possible for m utton to be salted and preserved— its fat 
content was higher than that o f beef—the taste o f  preserved mutton was even less 
appealing than when it was fresh (Bowen 1990:142). W ealthy landowner Landon Carter 
once complained “The weather is so hot [that] there is no killing anything that can’t be 
immediately eaten up. I killed a mutton one day and it was spoiled the next. So it was 
with venison” (Greene 1965). Venison and mutton are very lean meats when compared 
to pork and beef and lean meats did not preserve well (Noel Hum e 1978:12).
Bowen (1990, 1998) discusses the seasonal cycle o f  meat slaughter in colonial 
New England. M utton was consumed fresh during the fall after the animals had grown 
fat over the summer. Cattle became the choice for fresh meat during the winter months 
when the cooler temperatures allowed preservation o f  those parts not eaten immediately. 
Pork was consumed throughout the year as it could be preserved for long periods.
Sim ilar seasonal cycles are likely in the Chesapeake (Bowen 1990). However, it 
is clear that, although there are numerous cookbooks dating from the eighteenth and 
nineteenth centuries containing recipes for mutton and lamb (Acton 1861; Hess 1981, 
1983; Horry 1770), m utton was less popular in the colonial English diet when compared 
to Spanish colonists in northern New M exico. For example, only seventeen sheep were 
listed in tavern keeper Henry W etherbum ’s estate inventory o f  1760 (York County 1769- 
1771). Joseph Ball directed his son to give the ewes and rams to the slaves while keeping 
the lambs and young adults for the family (Ball 1743-1780:6-24). W ealthy land owners 
could afford to slaughter sheep at will, but complained o f  it being spoiled in diary entries 
from July 1709 (W right and Tinling 1941). A reference to goats in eighteenth-century
W illiamsburg is found in the Novem ber 2, 1769 Virginia Gazette, where a ram was 
offered for sale at ten shillings (Purdie and Dixon 1768). A detailed study o f 
provisioning in the Chesapeake (W alsh et al. 1997) traces the rise and fall in populations 
o f  sheep and goats through the probate inventories o f York County, Virginia (Table 5
and Figure 30).
i P f p l i i iH i l
Colonial English Caprine Populations
1620-1660 (N=52) 1660-1700 (N=214) 1700-1750 (N=628)
Numb. Aver. High Numb. Aver. High Numb. Aver. High
Sheep 0 0 0 624 2.9 77 4582 7.2 107
Ram 0 0 0 16 0 6 14 0 3
Ewe 0 0 0 143 0.6 24 143 0.2 27
Wether 0 0 0 22 0.1 7 37 0 18
Lamb 0 0 0 97 0.4 19 328 0.5 37
Ewe and 
Lamb
0 0 0 1 0 1 46 0 22
Goat 41 0.7 41 11 0 11 0 0 0
1750-1775 (N=316) 1775-1800 (N=172) After 1800 (N=4)
Numb. Aver. High Numb. Aver. High Numb. Aver. High
Sheep 2007 6.3 98 1780 10.3 171 29 7.2 29
Ram 6 0 1 0 0 0 0 0 0
Ewe 61 0.1 8 67 0.3 26 0 0 0
Wether 2 0 2 2 0 2 0 0 0
Lamb 122 0.3 19 112 0.6 27 0 0 0
Ewe and 
Lamb
47 0.1 18 15 0 11 0 0 0
Goat 7 0 7 0 0 0 0 0 0
Sheep were not ju st raised for consumption. Hides were used for a variety o f  
purposes, including bookbinding and saddlery. A book said to be bound in “M orocco” is 
actually sheepskin (Roberts and Etherington 1982). High-quality sheepskin was used for 
binding books in W illiamsburg and in the rest o f the English colonies. Another 
profession that made use o f  sheepskins was the “Fellmongers.” These were 
entrepreneurs who purchased sheepskins from butchers so that they could tan them to be
used by the bookbinders and others (Trinder 1992:303). Sheepskin was also used as a 
lining in saddles (Davis 1980), and for parchment (Robert and Etherington 1982:1990). 
The production o f  wool was not common but did occur. For example, wealthy planter 
George Gale raised sheep for wool, as did merchant Issac Handy (M iller 1988:375).
NUMBER OF LIVESTOCK IN PROBATE INVENTORIES 
YORK COUNTY, VIRGINIA
1620-1660 1700-1750 1775-1800
1660-1700 1750-1775 After 1800
YEARS
SHEEP
GOAT
FIGURE 30. Livestock in York County probate inventories.
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Documents and the Butchery Data
In applying the information discussed above to the butchery data found on the 
Spanish and English sites, patterns reflective o f  specific cultural processes can be 
identified. On both the Spanish and English sites forelimb cuts could be reconstructed. 
Similar percentages o f  butchered distal humeri and corresponding proxim al radii/ulnae 
were found in both locations. The elbow jo in t was a serving for both the Spanish and 
English. Differences in butchery may reflect the status o f caprine meat in each cultures 
diet. For the Spanish, sheep and goat m eat was the prim ary source o f meat. Among the 
English, caprine m eat supplem ented their diet as they depended much more heavily on 
pork and especially beef. Butchery marks seem to reflect this difference. The lack o f  
femurs in the Spanish sample may be reflective o f  a soup-based cuisine (Kealhofer 1998). 
The few femoral shafts found here were sheared, indicating a desire to remove this 
element from the rest o f  the animal. M ost femora m ay have been crushed to become 
soup stock. In contrast, there is a significant presence o f femora at the English sites.
Distal femora and distal tibiae may indicate two cuts o f meat from the hind limb with the 
English. In both cases it seems that the metacarpals, metatarsals and attached phalanges 
were disposed o f  separately from the rest o f  the animal. Lieutenant B urke’s account may 
suggest where these elements ended up. Another explanation may be that this portion o f 
the animal was used to make glue (Hodges 1989).
In looking at the cranial and m andibular evidence, differences can also be found. 
Among the Spanish, mandible servings consisted o f  most o f  the mandible— from the 
rearmost m olar to the lingual end o f the mandible. The cranial pieces included in this
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collection were not mashed into small pieces. Butchery marks were observed on these 
pieces, indicating a precise butchery o f these elements. This may indicate a desire to 
carefully divide this part o f the animal. B urke’s account reveals that this butcher kept 
both the head and spine. This would not necessarily have been true for every butchered 
animal, as several animals would have been slaughtered every day to provide a 
com m unity the size o f  Santa Fe with fresh meat. On several specimens a chop centered 
on the frontal eminence was observed. This may be the blow which caused the 
convulsive spasms in B urke’s account. Death caused by a knife along the jugular would 
not likely cause a death such as this, but, damage to the brain would cause such spasms. 
M andibular and cranial servings could have been distributed as well.
In contrast, on most English sites no cranial pieces were found. The Firehouse 
site, where a butcher practiced his trade, was the only one containing many cranial 
elem ents (Walsh, Smart, and Bowen 1997). These bones were broken into many small 
pieces. Sheep brains were used in the tanning process, so the fragmented brain cases 
found on this site m ay be evidence for their extraction for this purpose. M andibles 
recovered from English sites were either intact or split through the center o f  the molars. 
Discarding the head after removal o f  the brain would account for the intact mandibles. 
Splitting the mandible through the molars m ay reflect a cultural convention among the 
English.
By reviewing the evidence and relating it to basic cultural differences regarding 
the use o f  caprine meat and meat by-products certain generalizations can be made.
Spanish caprines were used prim arily for wool, hides and meat. The production o f  wool
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is not reflected in butchery marks on these animals. Age data on a larger sample could 
provide evidence for wool production as it supports evidence for dairying among English 
cattle (Bowen 1990). The greater number o f cut marks on Spanish remains would 
indicate skinning occurred more often among the Spanish. Overall, the patterns found at 
Santa Fe are very repetitious while English butchery marks are more variable. A more in- 
depth analysis o f  larger data sets that consider the entire skeleton for several domestic 
species may help to decipher why there are these differences.
Comparing faunal evidence to anatomical drawings can contribute significantly to 
butchery study. For example, specific marks can be related to the severing o f  specific 
tendons and ligaments. M any analyses suggest that specific marks may be related to 
skinning or other activities. However, none relate these marks to specific anatomical 
points. It is imperative that an understanding o f  anatom y be a part o f every 
zooarchaeologisf s repertoire; distinguishing skeletal elements is only part o f  the process. 
The bones must be recognized as being a part o f  a once living organism that was very 
complex. Armed w ith this awareness o f  comparative anatomy, the zooarchaeologist can 
provide a m uch more valuable analysis o f  butchery technology and techniques.
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Conclusions
The analysis presented here is intended to provide additional methodologies that 
enhance current approaches to butchery studies on historic sites. Faunal analysis on 
historic sites is not usually a high priority with the very limited resources facing those 
charged with analyzing the site as a whole. Even when faunal analysis is undertaken, 
butchery marks are typically given short shrift. Bowen and M anning (1998), Crader 
(1990), Landon (1996) and Reitz (1986) are among the few faunal analyses that have 
assessed butchery data in a comprehensive manner for colonial historic sites. Landon 
specifically states in his work that “ little attention has been given to the analysis o f 
butchery marks in historical faunal assemblages.” Lym an (1977) and Schulz and Gust 
(1983) describe nineteenth- and early twentieth-century assemblages but do not fully 
describe the butchery process on their sites.
Regrettably, valuable cultural evidence has been overlooked in most previous 
butchery analyses. By employing the three techniques presented here, additional 
evidence can be brought to light. First, inter-cultural comparison is extremely valuable in 
highlighting culturally specific butchery techniques. Second, bones should not be 
perceived as individual elements but rather as part o f an actual meal. As such it is 
necessary to thoughtfully reconstruct possible servings, such as the forelimb joint and the 
mandible shown earlier. Finally, by combining these data with documentary evidence 
and contem porary artistic renderings, a better understanding o f historical cuisine can be 
gained. These three simple techniques can be employed with minimal extra effort during 
faunal analyses to gain deeper insights into past cultures.
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W e m ust go beyond element and individual animal estimates and attempt to 
reconstruct not ju st what people ate, but also in what form they consumed their meals.
The volume o f  meat people consumed is in some ways less important than the m anner by 
which it was consumed. Zooarchaeology must jo in  the rest o f  archaeology in pushing 
technology and methods o f analysis ever farther. As we approach the new millennia 
lim ited resources make new developm ents absolutely necessary.
APPENDIX A Sites for Caprine Butchery Analysis
Spanish
Site N um ber o f  Bones
The Villa in the Santa Fe D ow ntow n H istoric D istrict including:
Palace o f  the Governors 28
La F on da P ark in g  L o t 153
La C ienga________________________________________________________________________________ 180
Total Spanish bones 361
N um ber o f  w hich could be used in this thesis 154
English
Site Approxim ate Occupation Period Num ber o f  Bones
R u ra l
Ham pton U niversity (44H T 55) 1620-1660 95
G loucester (VIM S III) (44G L 357, 4 4 G L 177) M id-Late 18th Cent 126
C ity o f  W illiam sburg
Firehouse B lock  15,Area C 1700-1740 880
Shields Tavern (Late Tavern) B lock  9 1735-1757 124
Custis Site (Pre-1780) B lock  4 , Area B 1750-1775 99
G eddy Kitchen (Pre-1762) B lock  19, Area B, 1750-1775 96
A nthony Hay (Pre-1770) B lock  28, Area D 1750-1775 103
Brush-Everhard Ever Pd. Blk 29, Area F 1750-1775 205
Brush-Everhard Late Ever. Pd.Blk 29, A rea F 1750-1775 85
Custis Site (P ost-1780) B lock  4, Area B 1775-1800 132
Shields Tavern JD Pd. B lock  9, Area L 1775-1800 91
G eddv Kitchen (P ost-1762) B lock  19, Area B 1775-1800 137
Total English B ones 2173
N um ber o f  w hich could be used in this analysis. 435
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